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Disclaimer

The  opinions  or  assertions  contained  herein  are  the  
private  views  of  the  author  and  are  not  to  be  construed  
as  official  or  as  reflecting  the  views  of  the  Department  of  
the  Army  or  the  Department  of  Defense.

Names  of  commercial  manufacturers  or  products  
included  are  incidental  only,  and  inclusion  does  not  imply  
endorsement  by  the  authors,  DFSC,  OPMG,  DA  or  DoD.

Unless  otherwise  noted,  all  figures,  diagrams,  media,  
and  other  materials  used  in  this  presentation  are  created  
by  the  respective  author(s)  and  contributor(s)  of  the  
presentation  and  research.
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Fingerprint  Examination  101

Fingerprints 101
Two prints can be identified to 
the same source when there is 

sufficient quantity and quality 
of ridge detail in agreement

Image  license  free  for  public  share  and  use  from  clipart  and  clipart
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The  problem  .  .  .

What	
  is	
  
“Sufficient”?

Image  license  free  for  public  share  and  use  from  clipart  and  clipart
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The  issue  .  .  .

• There  are  no  generally  accepted  criteria  or  
standardized  practice  for:

•What  is  being  evaluated?

• How  it  is  being  evaluated?

•What  it  means?

• How  it  can  be  demonstrated?
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The  issue  isn’t  that  we  don’t  know  what  to  
look  for  .  .  .

The  issue  is  that  we  haven’t  standardized
the  practice  or  perform  it  in  a  clear  &  
transparent  manner

.  .  .  But  first,  we  must  find  a  way  to  
describe  the  data  (quantify)

The  Issue  .  .  .
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A  solution?

Quantification of Evidence

p(H1|E) = p(E|H1)  x  p(H1)

p(H2|E) = p(E|H2)  x  p(H2)

Image  license  free  for  public  share  and  use  from  clipart  and  clipart
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What  can  we  do  today?
§ Focus  on  incremental  steps

§ Quantify  what  we  can  and  use  it  
within  its  appropriate  scope  so  that  
we  can  begin  to  standardize  the  
practice

§ Embrace  continuous  improvement

A  solution?
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Four  objectives:

(1)  Develop  a  tool  capable  of  measuring  correspondence  
of  fingerprint  features

(2)  Evaluate  how  dissimilar prints  can  be  when  made  
from  the  same source

(3)  Evaluate  how  similar prints  can  be  when  made  from  
different sources

(4)  Quantify  the  value  of  fingerprint  correspondence  in  
relation  to  the  range  of  expected  results  under  the  
conditions  of  same  source  and  different  source  
impressions

Defining  “sufficient”
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DFIQI

Defense  Fingerprint  Image  Quality  Index  
(DFIQI)

Evaluation  Module
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DFIQI  – Conceptual  Overview

Image  license  free  for  public  share  and  use  from  Pixaby.com
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DFIQI  – Conceptual  Overview
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DFIQI  – Conceptual  Overview
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Now  we  know  WHAT we  are  
evaluating  and  HOW we  do  it  .  .  .  
We  can  summarize  high-­dimensional  
data  into  a  single,  summarized  
statistic  (i.e.  “similarity  score”)
.  .  .  How  does  it  perform  and  
what  does  it  mean?  
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Intra-­Source  variability

Intra-­Source  Variability
a. Repeated  impressions  from  the  same  source  collected  on  live-­
scan  device  at  500ppi:

• Fifty  different  individuals  (right  thumb)

• One  “flat”  impression  (non-­distorted)

• Ten  different  “distorted”  impressions

• Fifteen  corresponding  features  annotated  by  latent  print  
examiners

• Distorted  image  compared  against  non-­distorted  “flat”  image
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Compare  against  
several  distorted  
prints  from  the  
same  source

Image  license  free  for  public  share  and  use  from  Pixaby.com

Intra-­Source  variability
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Inter-­Source  variability

Inter-­Source  Variability
a. 200  Fingerprint  images
a. 100  representing  the  “core”  region  of  a  fingerprint
b. 100  representing  the  “delta”  region  of  a  fingerprint

b. n fingerprint  features  were  annotated  on  each  impression,  
cropped  down  to  only  a  partial  impression  represented  by  the  
annotated  features,  and  searched  through  a  operational  AFIS  
database  (database  contains  ~12,000,000   individuals;;  
~100,000,000   different  fingerprints)

c. The  #1  search  candidate  was  exported  (most  similar  candidate  
according  to  AFIS  algorithms).    New  search  for  each  quantity  of  
features  (n  range  from  5  – 15  features)

d. m fingerprint  features  were  annotated  on  the  candidate  result  –
annotations  performed  indiscriminately  across  the  core  and  delta,  
respectively  (where  m >  n+5)



UNCLASSIFIED

UNCLASSIFIED

Doe  #1

Doe  #2

Doe  #3

Doe  #4

Doe  #n

...

Compare  against  the  most  
similar  print  from  different  

sources  (~100,000,000  prints)

AFIS

Image  license  free  for  public  share  and  use  from  Pixaby.com

Inter-­Source  variability
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Intra-­ &  Inter-­Source  variability

Intra  &  Inter-­Source  Variability  (Delta)
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Intra-­ &  Inter-­Source  variability

Intra  &  Inter-­Source  Variability  (Delta)
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Intra-­ &  Inter-­Source  variability

Intra  &  Inter-­Source  Variability  (Core)
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Intra-­ &  Inter-­Source  variability

Intra  &  Inter-­Source  Variability  (Core)
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Next  Steps

Continue  working  with  relevant  statisticians,  
academia,  and  legal  stakeholders  to  identify  the  
appropriate  scope  of  use

Integrate  into  casework  operations  as  a  means  of  
quantifying,  defining,  and  standardizing  practice

Transition  technology  into  public  domain  for  use  by  
other  federal,  state,  local  agencies  with  the  intent  
to  help  advance  the  discipline  at  large
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Henry  Swofford,  MSFS
Chief,  Latent  Print  Branch
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